Understanding Sugar
Transport in Plants

signal system between the brain tissues in the plant’s vascular system.
and the stomachtellsanimalsto  “We have known about the mechan-
stop eating when their stom- ics by which the plant’s vascular system
achs are full—or, conversely, it transports organic nutrients, for years.
lets them know when they need Butwe didn’t have any information about
more food. how this system s regulated,” says Bush.

Scientists for the Agricultural Re- “What we have discovered is that su-
search Service at Urbana, lllinois, havecrose, the major form of transported sug
discovered that plants also have a spear, is also a signal molecule that the plar
cialized signaling system that regulatesresponds to by increasing or decreasir
nutrient distribution. nutrient flow to sink tissues.”

ARS plant physiologist DanielR.Bush ~ When sucrose departs from plant
says plants can regulate distribution ofleaves, it flows in the elongated phloem
nutrients via a signal system that controlscells that lie end to end, forming a living
the flow of sugar from photosynthetic conduitin the plant’s vascular system. A
leaves to nonphotosynthetic tissues, likespecialized sucrose transport protein first
roots and seeds. These tissues are calledescribed by scientists in the ARS Pho-
sinks, because they must import sugardosynthesis Research Unit at Urbana ac-
and amino acids to support plant growthtively loads the sugar into the phloem.
and development. The concentration of sucrose inside

Plants convert light energy from the the phloem cells is up to 100 times great-
sun into biochemical energy that is useder than that outside. “This attracts water

Plants convert light
energy from the
sun into biochemi-
cal energy that is
used to synthesize
sugars and amino
acids through the
complex process of
photosynthesis.

to synthesize the sugars and amino acidénto the cells and increases the hydro-ph|0em cells in sink tissues, water also
through the complex photosynthetic pro- static pressure of the leaf phloem,” saygeayves the cells, creating a hydraulic pres-

photosynthesis are transported to sink “When sucrose is released from thesjnk phloem. That pressure difference

causes a mass flow of solution through
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the phloem. In many ways, this is very
similar to the pressure-driven flow of
blood pumped through the human body,
says Bush.

By learning more about how plants
allocate photosynthetigroducts, scien-
tists may be able to modify plant growth
to increase yields, alter nutritional value,
or overcome environmental challenges
such as elevated carbon dioxide levels.—
By Dawn Lyons-Johnsonformerly with
ARS.
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